Background: In Lebanon, mandatory continuing education (CE) for pharmacists was implemented in January 2014. Objective: The objectives of this study are to assess 1) the overall adherence to the mandatory CE program, 2) pharmacists' preferences related to CE, and 3) barriers to adherence to CE. Methods: By the end of October 2017, an evaluation of pharmacists' participation in the mandatory CE program was conducted using electronic reports available in the Learning Management System (LMS). Descriptive results were presented as frequencies and percentages. In addition, a cross-sectional survey was conducted among pharmacists to better understand their preferences and barriers to their participation to the CE program. Finally, a focus group was organized with pharmacists who did not start their CE. Results: Out of all registered pharmacists in Lebanon, 68.30% started their CE and 25.6% already achieved their required credits. Among pharmacists enrolled in the CE system, the majority (69%) used the online courses at least once. Moreover, CE enrolment was similar among old and young pharmacists except for those newly registered. The majority of pharmacists preferred clinical and pharmacological topics, followed by preventive medicine and transferable skills. Barriers to engaging in CE were mainly work and family obligations, lack of interest, lack of time, and difficulties in commuting and technology use.
INTRODUCTION
Continuing Education (CE) is an internationally recommended approach that allows pharmacists to acquire the knowledge, skills and ethical attitudes necessary to stay current and competent in their practice, as insufficient knowledge, limited skills, and inappropriate attitudes may be obstacles to achieving satisfactory health outcomes. [1] [2] [3] The educational strategies and competency-based approaches that are successfully used for pre-graduate training must be maintained and expanded throughout the practitioner's career, beyond the entry-to-practice level; this would define the characteristics of the pharmacy profession. 1, [4] [5] [6] [7] A growing body of evidence demonstrates that not all health care workers actively participate in CE activities once they begin to practice, even in developed countries. In Japan, where CE is not mandatory, the major challenge is to involve pharmacists in CE cycles. 2, 8, 9 In low-and middleincome countries, some aspects of CE may not be adequately addressed, and accreditation or quality assurance systems may be lacking or have to be improved. 3, 10 Regarding the Middle East and North Africa region, CE was implemented in some countries such as the United Arab Emirates and Qatar, whereas it is still lacking in others. The current role of the Emirates Pharmacy Society is limited to providing certified CE credit hours required by the Emirates Ministry of Health to renew most of the medical practitioners' licenses on a yearly basis, while its initial role was to promote the pharmacy practice and the advancement of pharmaceutical sciences. 11 In Qatar, the established CE model reflects a wide spectrum of international approaches to life-long learning. In fact, almost half of pharmacists are in favor of the mandatory CE system for annual licensure. 12 On the other hand, in Yemen, pharmacists are not required to pursue additional training after graduation, nor is CE openly encouraged. 13 As for Egypt, no recertification for pharmacy licensure is mandated for registered pharmacists and community pharmacists are not interested in CE, owing to low salary incomes and the absence of motivating career pathway. pharmacy practice. Its main goal is to advance pharmacy practice and support pharmacists. Within OPL structure, an appointed Scientific Committee has the role of organizing educational activities including conferences, congresses and publishing newsletters. CE activities were started in the late nineties through conferences and selected articles published in an internal newsletter. As the CE was not mandatory, organized activities were not on a regular basis except for the annual 3-day congress and the annual pharmacists' day.
In November 18, 2011, the law 190 on the "Mandatory Continuing Education to Pharmacists" was enacted in the parliament (Table 1 ). According to this law, each pharmacist registered with the OPL has to complete 15 credits per year, of which at least 5 should be live (the remaining 10 may be done either live or through online courses), and all courses and activities organized by the OPL should be offered to pharmacists free of charge. It is noteworthy that the law does not distinguish between CE and Continuing Professional Development (CPD), pharmacists are therefore allowed to choose topics freely. 15 To better serve the established CE system, a Learning Management System (LMS) that includes online courses of interest to the majority of pharmacy sub-specialties (including clinical, community and hospital topics, clinical laboratory, psychology, etc.) was adopted to manage the pharmacists' CE credits. 16 This system is available free of charge to all participants. To help pharmacists enroll in the system, the OPL offered live training sessions across Lebanese regions throughout 2014. The purpose of these sessions was to explain to pharmacists how to create their accounts and how to take online courses and tests available through the LMS platform. Furthermore, an explanatory manual was developed, printed and distributed to pharmacists who attended these sessions and a PDF version was made available online.
Because it was expected to be unpopular among pharmacists, law 190 was only enforced in January 2014, 3 years after its adoption, without any previous situation assessment to evaluate the readiness and willingness of pharmacists to join a CE program; therefore, it is hypothesized that a large number of pharmacists would show a resistance to change and/or have other issues that may be potential barriers (lack of time, lack of interest, logistic difficulties, etc.) as in other developing countries. 10, 17 The extent to which pharmacists enrolled in OPL CE program and the potential barriers preventing them from doing so, have never been evaluated yet in Lebanon.
Therefore, the objectives of this study are to assess 1) the overall adherence to mandatory CE program, 2) pharmacists' preferences related to CE, and 3) barriers to adherence to CE.
METHODS
The current manuscript is divided into: the LMS data, the registered pharmacists' survey (quantitative on a sample), and the focus group on encountered barriers (qualitative on a sample).
Learning Management System data
The number of registered pharmacists and their date of registration were collected from the OPL database. At the end of October 2017, the number of registered pharmacists enrolled in the CE program was assessed through electronic reports generated using the LMS. These reports included credits earned by attending live activities, and those earned by taking online courses and tests through the LMS. Live activities are created and recorded manually in the LMS, which allows generating comprehensive reports on participants' activities.
Registered pharmacists' survey
A cross-sectional observational study was conducted between February and May 2017, using a random sample of 628 Lebanese pharmacists from all districts of Lebanon. All pharmacists were eligible to participate; the sample consisted of those who agreed to complete the questionnaire that was developed and reviewed by ten experienced academics and pharmacy practitioners and comprised four distinct sections. Section 1 clarified sociodemographic characteristics, including years of experience in pharmacy practice, the number of working hours per day, and the highest degree achieved. Section 2 was designed to obtain information about technology and computer literacy; questions included the ease of access to the LMS platform to take online courses. Section 3 was designed to assess the pharmacists' communication with OPL. Section 4 included questions about value and motivation regarding CE, and reasons for rarely/not adhering to OPL CE program. The questionnaire was then piloted on a sample of 10 pharmacists prior to its finalization and distribution. The pilot study revealed no need for modification; its results were thus included in the study. Further methodological details are available in another publication. 18 Statistical analyses were performed using SPSS version 23 (IBM SPSS Software, Chicago, IL, USA). Descriptive statistics were calculated using counts and percentages for categorical variables.
Focus group on encountered barriers
A focus group was organized by the authors to assess the reasons why several pharmacists are not adhering to CE. Table 1 . Overview of the Law 190 on the "Mandatory Continuing Education to Pharmacists" This law applies to all registered pharmacists living on the Lebanese territory whether working or not. Pharmacists living abroad are exempted from the system after presenting the appropriate proofs. The cycle is of 3 years during which pharmacists have to achieve a total of 45 credits of which 15 at least should be live. The counter is turned to zero after each cycle. Pharmacists are allowed to achieve all their credits as live credits but they are not allowed to achieve them all online. Pharmacists who fail to achieve their credits in due time, will be suspended until achieving the required credits. Registered pharmacists should be provided with the necessary tools and opportunities to achieve their credits at no cost (online and live). The CE Committee of the OPL has the role of supervising, managing and accrediting scientific and educational activities. It is nominated by the advisory board and has a yearly mandate.
Based on the official list of pharmacists, a random sample of 50 pharmacists who did not start their CE were called and conveyed to a focus group meeting; 30 of them attended the meeting that was held at the OPL premises. It was facilitated by pharmacists of the CE team at the OPL, and the chair of the scientific committee (pharmacist and academic professor). The latter developed the open-ended questions used in the discussion. After a general discussion, participants were divided into 3 groups and the discussion was prompted with each group through questions about the reasons why they did not start their CE yet, and their awareness of the mandatory aspect of the law 190. Facilitators wrote the minutes of the discussion and data transcription and analysis were performed using a written form. Triangulation of the results with those of the survey and their convergence showed that no additional focus groups are necessary.
Ethical Aspects
The Ethical committee at the Lebanese University waived the need for an ethical approval since this is an observational study that respects participants' confidentiality and autonomy.
RESULTS
A total of 8315 active members were registered with the OPL till October 2017. This number is steadily increasing as new members apply yearly, typically after graduation ( Figure 1 ).
Learning Management System Data
Overall Adherence to the CE Program: Among 8315 registered pharmacists, 5679 (68.3%) have started their CE activity, but only 2129 (25.6%) completed their requirements or more. The percentage of pharmacists who have started any type of CE activity after registering with the OPL is shown in Figure 2 . Pharmacists registered before October 1997, had the highest percentage of CE activity (above 80%) followed by those registered between October 1997 and June 2014 (70-80%). As for newly registered members, their CE activity is below 50%.
Among pharmacists who started their CE activity, 31.1% use only live courses. Moreover, 18.7% completed less than 33% of their credits using online courses, 25.1% completed 33-68% of their credits using online courses, and 25% completed more than 68% of their credits using online courses.
Registered Pharmacists' Survey
Out of the 750 questionnaires distributed, 628 (83.73%) were filled out and returned to be analyzed. and 57 (9.0%) preferred evenings.
Preferred topics that pharmacists selected are summarized in Figure 3 .
Reasons that prevented pharmacists from attending live CE: The reasons that prevented pharmacists from attending live CE sessions are presented in Table 2 .
Reasons that prevented pharmacists from doing online CE:
The reasons that prevented pharmacists from doing online CE are presented in Table 3 .
Focus group on encountered barriers
The following issues were raised by pharmacists who have not started their CE yet:
-Resistance to change and lack of motivation: despite the law 190 that made the CE mandatory and conditional for re-licensure to all pharmacists living in Lebanon, many of them still hope that the system would be cancelled: "the new elected board will cancel this law" or "the new board will suspend the application of the CE law". The authors also noted that many pharmacists who are known to be knowledgeable in computer and technology and very active on social media, still did not start their CE because they did not perceive its added value to their daily professional activity: "it is a waste of time because nothing we learn is useful in our daily practice".
-Some pharmacists stated that they were not aware of CE sessions and online system, although a phone-based application was developed and used to communicate with pharmacists about professional issues including CE related information (available since 2009 and downloadable free of charge on Android and iOS phones). In fact, only 3579 pharmacists (43%) have downloaded this application to date while some of those claim to miss reading incoming messages whether through the application or by SMS (Short Message Service): "although I have the application, I don't read the messages", "I don't read any message from the OPL whether on the app or by SMS", "I don't have the mobile app and I don't want to download it" -Although scientific sessions were organized by academic and other scientific entities in remote areas to give pharmacists in these regions the opportunity to attend and avoid long commutes, many pharmacists questioned the seriousness of the system and tried to find excuses to escape it; the majority stated lack of time and long distances as major barriers: "even if you are doing in remote areas, it is still not close enough to my work place and it takes me 30 minutes to get to the venue", "I have no one to replace me at the pharmacy even if the conference is presented in a region near my pharmacy".
-Another stated reason was language barrier. In fact, it is recognized that there are no online articles in French or in languages other than English: while in Lebanon the teaching languages of the pharmacy are exclusively French and English, pharmacists educated outside Lebanon (10% of total registered pharmacists) may have different languages i.e. Arabic, Russian, Persian, Italian, etc. and may thus find it hard to attend CE sessions in other languages: "I am a Saint Joseph University graduate and I prefer reading French articles", "English is hard for me to understand, why don't you have Arabic courses online", "why don't you seek Russian online courses".
-Pharmacists from remote Lebanese regions, blamed the lack or bad internet connection and others claimed not to be familiar with new technology for taking online courses: "why don't you come to Hermel region and check the Internet there? It would give you an idea of what we are going through", "I have no Internet nor 3G available in my region. To do online courses I would have to go to a friend or a relative at least 30 kilometers far". Although many introductory sessions to the CE program were organized, and a structured continuous support system was built along with the creation of a clear manual to help the pharmacists' login to their CE accounts, some pharmacists are still finding difficulties in using technology: "I'm not familiar with technology. I prefer live sessions".
DISCUSSION
Our results showed that among all registered pharmacists, 68% already started their CE and 25.6% completed their required credits. The relatively high number of enrollment is due to the fact that in 2014, the OPL Council took a decision regarding the internships of pharmacy students in community pharmacies and hospitals: to accept trainees, registered pharmacists had to enroll in the CE program and complete at least 5 credits.
As for CE completion, our results are similar to those of some developing countries such as Namibia, and developed countries where the CE system is not yet "mature" such as Canada where provinces have not the same system or requirements. However, our results are in contrast with those of developed countries such as Australia, the United States, some provinces of Canada, and the UK where participation and completion rates are much higher. 2 For example, Canadian regions where the CE system is fully functional, such as Alberta, have better results than ours: most pharmacists exceeded the required number of education units and more than 70 percent of the total acquired were obtained by completing correspondence courses, and this more than 30 years ago. 19 In the UK, 32 to 49.6% completed the minimal requirements and all surveyed pharmacists agreed on the mandatory aspect of the CE. 20 In contrast, no information is available about the CE system implementation in neighboring countries, where the system has been adopted so far.
Among pharmacists enrolled in the CE system, the majority (69%) used the online courses at least once; this shows that computer literacy is not a barrier to most of these pharmacists. Our results show an opposite preference for online courses compared to Massachusetts pharmacists where 66% preferred live conferences. 21 This can be explained by the fact that most Lebanese pharmacists (74.4%) find commuting to attend live conferences more difficult than just taking online tests in-office or from home due to work or family constraints.
Moreover, age did not seem to be a limiting factor for pharmacists' involvement in the CE system, except for newly registered pharmacists; this might be explained by the fact that pharmacists registered before 2014, attended the training sessions offered at that time in various regions, while the newly graduated pharmacists believe that their scientific knowledge is still fresh and up-to-date. Thus, efforts should be done to motivate younger pharmacists to join the CE system by always offering new hot topics, in addition to live training sessions that would help them access the LMS.
The encountered barriers to starting the CE were family and work obligations, resistance to change, lack of interest, lack of time, difficulties in commuting and technology use. Some of these were similar to those found in developed and developing countries. 10, 22 The top three barriers cited in a recently conducted study in Lebanon were lack of time, work constraints and distance to the venue for live events. 22 A study conducted in Kenya, showed that the main barriers for not attending local courses or workshops, were the distance to venue (21.6%), other commitments (20.9%) and lack of information on what CE activities are available (19.3%). 10 The most cited barriers by Flemish pharmacists were lack of time, uninteresting topics, and family obligations, while the most cited barriers by a sample of US pharmacists were work constraints, distance to venue, family obligations, and uninteresting topics. 23, 24 Lack of time and work obligations were also cited by Egyptian pharmacists. 17 Furthermore, some Lebanese pharmacists are still not convinced about the usefulness of CE, opposite to the attitude of US pharmacists who perceived mandatory CE as acceptable more than 30 years ago, and to the majority of Irish pharmacists (84%) who agreed that engaging in CE was essential for all practicing pharmacists. 19, [25] [26] [27] Later on, a study conducted in Colorado in 2009 showed that only 10% of the pharmacists showed lack of interest in the live CE program while in Massachusetts (2012), all the surveyed pharmacists showed motivation for CE. 21, 26 Efforts should be made to increase awareness of the CE system and familiarity with technology, as shown in other countries. 6, 28 The OPL should develop a strategy to motivate and increase the number of enrollments in the CE program by diversifying the topics to serve the interests of all pharmacy sub-specialty areas based on required competencies (particularly selected topics such as clinical topics, preventive medicine, and transferable skills), assessing the overall satisfaction of participants, evaluating the CE program to constantly improve the quality of the sessions presented, offering live sessions in languages other than English or French, offering sessions with various timings to cover all preferences, offering online courses in languages other than English, offering sessions to improve the computer literacy of pharmacists unfamiliar with computer technology, organizing hands-on teaching and workshops instead of theoretical sessions, and developing webinars that can be attended from home or the office to overcome difficulties of attending live conferences. Finally, it is recommended that a survey be conducted to assess the motivation factors among Lebanese pharmacists, and to develop a framework for CE, taking into consideration the recommendations provided by international examples.
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CONCLUSIONS
Although results of the present study are similar to those in developing countries, the resistance to change is higher. The Lebanese Pharmacists Association should develop strategies to motivate and enroll more pharmacists in the CE system, based on the barriers and preferences cited in the results, while continuing to offer high quality and costfavorable CE programs to Lebanese pharmacists.
